OBJECTIVES: Oral Lichen Planus (OLP) is associated with hepatitis C virus (HCV) infection, and resembles graft-versus-host disease (GVHD) both clinically and histologically. The Killer Cell
Immunoglobulin-like Receptor (KIR) genes encode a family of receptors expressed on NK and T cells and are supposed to play a significant role in GVHD and HCV infection. The aim of the present study was to analyze the association between OLP, HCV infection and variants in KIR gene expression.
METHODS: 81 patients with OLP (36 HCV+ve and 45 HCV-ve) and 217 healthy controls (HCVve) were typed for the presence of eight KIR genes and of HLA-Cw* alleles by polymerase chain reaction-sequence specific primer.
RESULTS:
There were no significant differences in the frequency of the KIR genes and HLA-C1/C2 group alleles between cases and controls. We only found a significant difference in the frequency of the gene KIR2DL2 between HCV +ve and HCV-ve OLP patients.
CONCLUSIONS:
The present data suggest that OLP is not associated with particular KIR genes or with HLA-Cw* alleles in patients without HCV infection. Contrarily, the role of those genes in 
Introduction
Lichen Planus (LP) is a relatively common chronic inflammatory disorder affecting stratified squamous epithelia often involving predominantly or exclusively the oral cavity (Eisen et al, 2005; Scully and Carrozzo, 2008) . LP results probably from an abnormal T-cell-mediated immune response in which basal epithelial cells are recognized as foreign because of changes in the antigenicity of their cell surface. In most of the cases the cause of this immune-mediated basal cell damage is still unknown (Lodi et al, 2005 ). There appears to be a genetic predisposition in some patients, as evidenced by frequent association of cutaneous idiopathic LP with the HLA-DR1
(DRB1*0101) allele (Powell et al, 1986; La Nasa et al, 1995) .
Oral LP (OLP) resembles graft-versus-host disease (GVHD) both clinically and histologically (Thomas et al, 1996 , Sato et al, 2006 . OLP can be associated with hepatitis C virus (HCV) infection and this association seems to be the case in many, albeit not all, regions of the world. (Carrozzo, 2008; Shengyuan et al, 2009; Bigby, 2009; Lodi et al, 2010) . Moreover the HLA-DR6
allele is significantly expressed in Italian patients with OLP and HCV (Carrozzo et al, 2001 ).
Natural killer (NK) cells represent a minor population of peripheral blood lymphocytes and major components of the innate immune system and are involved in both OLP and GVHD pathogenesis (Thomas et al, 1996; Parolini et al, 2007) .
The function of NK cells in humans is regulated by a balance between opposite signals delivered by a set of HLA class I-specific inhibitory receptors and by a number of activating receptors and co receptors responsible for NK cell triggering (Lanier, 1998) . By the combined use of these receptors, NK cells can discriminate between normal HLA class I + cells and cells that have lost the expression of HLA class I molecules as a consequence of tumor transformation or viral infection (Lanier, 2005 Binding with HLA-Cw antigens depend on the residue in position 80 and, on the basis of aminoacid at this position (asparagine-N-or lysine-K), these antigens are considered respectively belonging to C1 or C2 group (Moretta and Moretta, 2004; Carrington and Norman, 2003) (Table 1) . However, on the basis of the presence or absence of the KIR genes 2DL1, 2DL2, 2DL3, it was possible to outline some different KIRhaplotypes: A, AB, B, C ( Table 2 ).
The possible role of KIR genes in HCV infection (Khakoo et al, 2004) and in the onset of GVHD (Sun et al, 2005) has been reported in literature. Particularly, genes encoding the inhibitory NK cell receptor KIR2DL3 and its human leukocyte antigen C group 1 (HLA-C1) ligand directly influence resolution of HCV infection (Khakoo et al, 2004) . On the other hand, mismatches of particular activating KIRs such that the patient was negative and the donor was positive (P-D+) resulted in increased risk of acute (KIR2DS1) and chronic (KIR2DS3) graft-versus-host disease (GVHD) (Giebel et al, 2009 ).
The aim of our study was to analyze the association between OLP, HCV infection and variants in KIR gene expression.
Patients and methods

Patients
In our study the patient group included 81 Italian patients ( other hepatotrophic viruses, drugs hepatotoxicity, etc.) were excluded, as described elsewhere (Carrozzo et al, 1996) .
The control group included 217 unrelated healthy (HCV-ve) Italian individuals randomly selected from 22 immunogenetics laboratories located in northern, central and southern regions of Italy and already comprised in another study about KIR genes typing in Italian Caucasic population (Bontadini et al, 2006) . In order to analyse KIR/HLA-Cw* genes, DNA of our samples was previously extracted from peripheral blood samples drawn in EDTA (ethylenediaminetetraacetic acid) anticoagulant tubes using a micro salting-out procedure (Miller et al, 1988) . The DNA concentration and the ratio were evaluated.
KIR typing and C1/C2 group determination of HLA-Cw* alleles were performed by the PCR-SSP (Polymerase Chain Reaction-Sequence Specific Primers) method. Specific primer sequences for the KIR genes 2DL1, 2DL2, 2DL3, 2DL4, 2DS1, 2DS2, 3DL1 were deducted from the literature (Gomez-Lozano and Vilches, 2002), whereas for 3DL2 gene and HLA-Cw* alleles they were designed following the Genebank protocol to design primers for cDNA.
PCR products were transferred to the well of a 2% agarose gel. The DNA separation was performed at 280 Volts for 20 minutes. The amplification was checked on a UV transilluminator and photographed.
All 81 patients were typed for KIR genes and analyzed for HLA-C1/C2 group determination; as mentioned, all controls were previously typed for KIR genes within the Italian multicentre study, whereas we recruited only 46/217 controls, whose DNA was available or isolated de novo, for C1/C2 group determination.
Statistical analysis
Frequencies of KIR genes and HLA-C alleles were determined by direct counting. In this study we compared the frequency of the single KIR genes and HLA-C alleles between the cases and the (Carrozzo et al, 2001) . We also compared the frequency of the different KIR haplotypes (A, B, AB, and C) between the same groups. Differences in frequency between different groups were compared by the Chi-square test using the Statistical Package for Social Sciences (spss) software program (version 12, Chicago, IL, USA). Corresponding P-values were considered significant at values < 0.05.
Results
Single KIR genes frequency
There were no significant difference in the frequency of KIR genes between the OLP subjects and the healthy controls (Table 3) . Similarly no significant difference was found comparing erosive OLP with non-erosive OLP (data not shown) or comparing exclusive oral LP patients with mucocutaneous LP patients (Table 3) . We only found a significant difference (p = 0.0326) in the frequency of KIR2DL2 and a trend towards significance in the frequency of 2DS2 (p = 0.0655) between HCV seronegative OLP and HCV seropositive OLP patients (Table 3) .
HLA-C alleles frequency
We did neither find any significant differences in the frequency of HLA-C1/C2 alleles between cases and controls nor between any of the subgroups compared (Table 4) .
KIR haplotypes frequency
There was neither significant difference in the frequency of KIR haplotypes between OLP patients and the controls nor in the subgroups (data not shown). 
Discussion
The aetiology of OLP has not been fully elucidated. Studies have suggested the presence of a genetic predisposition to the development of OLP (Scully et al, 1998) . Most idiopathic cutaneous LP world-wide is in fact related to the HLA-DR1 (DRB1*0101 allele), whereas in Italy HCVrelated OLP appears to be particularly associated with the HLA class II allele HLA-DR6. Moreover a significant association was found between erosive OLP and HLA-DR3 allele (Carrozzo et al, 2001; Jontell et al, 1987 A possible role of KIR genes in the pathogenesis of LP has not been investigated so far. However an association appears to be present between KIRs and GVHD (Sun et al, 2005) whose aspect is very similar to OLP, both clinically and histologically (Sato et al, 2006) . Moreover KIR genes appear to be involved in the pathogenesis of diseases often associated with OLP, such as HCV infection and diabetes mellitus (Khakoo et al, 2004; van der Silk et al, 2003) , and an altered activity of NK cells in LP patients has been suggested (Hunyadi et al, 1986 In our study we did not find any significant differences in the KIR genes frequency between OLP cases and healthy controls. We only found a significant difference in the frequency of the gene KIR2DL2 between HCV+ve and HCV-ve OLP patients. However this significant result is probably just due to the chronic HCV infection. In fact the low frequency of KIR2DL2 observed in HCV+ve OLP patients has been yet correlated with a persistent HCV infection (Montes-Cano et al, 2005) .
These data may suggest that in the patients with OLP and HCV infection the virus persistence could exert a chronic immunological pressure which could contribute to the onset of the OLP lesions.
However, this hypothesis is entirely speculative because in the present study no HCV+ve controls without OLP have been included.
Contrarily, the analysis of the HLA-Cw* genes has not pointed out any significant results, suggesting that the onset of OLP is not correlated with particular HLA-Cw* ligands.
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